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^ INTRODUCTION, 

The fish of the Shan Plateau and its immediate vicinity liave as yet 
received little attention from ichthyologists. In 1893 Bonlenger (A/m. 
Mag. Nat. Hist. (6) xii, pp. 198-203) described a collection of twenty- 
seven species made by the late ]\Ir. E, W. Oates in the Southern Shan 
States, while Yincigiierra reported upon the late Signor Fea’s collec- 
tion in 1889 in the Ann. Mas. Star. Nat. Genova (2) ix (xxix), pp. 129- 
260. The latter collection, though none of it came actually from the 
platean, included numerous specimens from Karen-ni, which lies imme- 
diately to the south, and from the Upper Salween, 

A large part of lAlr. Oates’s collection was obtained at Fort Stedman 
on the Inle Lake, but the fish were probably purchased in the market, 
several of the species are not lacustrine and the most interesting of the 
true Inle forms, most of v/hich are of very small size, were not 
represented. 

The fauna of the Inle Lake is of a highly peculiar character and it 
is not surprising that among the smaller fish we obtained there is a 
large proportion of undescribed forms. It was, however, perhaps hardly 
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to be expected that \xe should discover no less than three new genera 
and even a new family. These belong either to the Cy])rinidae or to the 
eels ; it is among the latter that the new family finds a place. Its type 
is, indeed, perhaps the most ])rimitive foi'in of eel yet known. New 
species were discovered also in the genei’a NemaehiJus and Bur Hi us 
(Cb^j)i'inidae) and OphiocepJialus (Ophiocephalidae). 

The complete list of the species now known to inhabit the lake, all 
of which are represented in our collection, is as follows. For conve- 
nience of reference 1 have arranged them here according to the 
order adopted in Day’s volumes in the Fauna oj British fndia, but 
I have departed somewhat from this system in the taxonomic part of 
the paper. 


PUYSOSTOIMI. 

Family Chaudhuiiidae, nov, 

ChamllDiria caudata, gen, et sp. nov. 

Family Synibranchidae, 

Jmphip)}ous cuehia (Ham. Buclu). 
dJ onopierus albns (Zuiew). 

Family Clariiclae. 

Clarias hatrachus (Linn.). 

Family Cyprinidae. 

Lepidocephalus herdmorei (Blyth). 

NemaehiJus breiis, Boulenger. 

NemaeJiilus hrunneanus, sp. nov. 

Diseoijnathu.s lamta (Ham. Buch.), 

('irrhina latia (Ham, Buch,). 

Barbus sarana ca}idiinargin(itus, Blyth. 

Barbus scJianicus, Boulenger. 

Barbus stedmancusis. Boulenger. 

Oifprinus earpio intha, siibsju nov, 

Sawbira resplendens, gen, el s]). nov., 

Jllicrorashora rubescois, gen, et sp. nov, 

Microrasbora erythromieron^ sp. nov. 

Bar Hi 11 ^ auropurpureus, syn nov. 

Family Notopteiidae. 

Not opt eras notopferus (Pallas). 

ACANTIlOPTmUGlT, 

Family Mastacembelidae. 

Mastaeen>beJus oatesii, Boulenger. 

j\ 1 a sta cembek is caudioeeHatas, B o u4 e n ge r . 

Fa m i 1 y 0 ])h i oc e])li a 1 i da e . 

Ophioceph a lu s stria tus, Bloch. 

Ophiocephalus harcourt butleri, sy3. nov. 

In addition to these twenty-two species and races the following fish 
are known to iidiabit the Tide basin, having been recoided from Fort 
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Steelman by Bonlenger {op. cit.: 1893) or being represeib ed in our 
collection : — 

NenuwltUus hotia (Ham, Bucli.). 

B(rrJ)}is (Jokai, Day. 

B(U’h}is tor ([Tam. Bueb.). 

Barhos ni(}rovittat}ts, Bonlenger, 

Ba rhus slot iezka nns , Day. 

Barilius oruat^is, Sauvage, 

Dnnio aeipiipinnatus (i\JcCl.). 

OphiocepJ(((h(s (j(K‘hu((, Ham. Bueb. 

Oph io(ephalus siaviensis, G iintber. 

i\lost of tbese species probably liye in canals an<] in streams that 
run into or out of tbe lake. Wo found Neoiachilvs bolia, Barbus dukcii 
and Danio aeqaipinnatvs common in small streams in tbe surrounding 
bills, and tbe Mabseer {Barbas tor) is caugbt both in tbe ri^ er that 
fioys out of tbe soutbern end of tbe lake and on tbe He-Ho plain. 

There are sev'eral note worthy points about tlie lake species. Most, 
perhaps all of them also occur in sluggish streams and pools on tbe 
He-Ho plain, and it is clear that the fisb-fauna of the lake that once 
occupied that plain and tbe fish-fauna of the Inle Lake were 
practically identical. AMtb this exception, however, no less than 12 
species (more than half of tbe true lacustrine species) and 2 genera are 
ajjparently endemic. Tbe geographical relations of tbe fish of the 
vdiole basin will, however, be discussed later in more detail. 

The absence of certain families and tbe scanty representation of 
others is noteworthy, but is ]n’obably correlated with tbe fact that tbe 
lake is situated in an isolated position at a fairly high altitude. The 
})lace of the Cyprinodoiitidae is taken to a large extent by unusually 
small and highly specialized members of tbe Cyprinidac. 

PHYSICAL AND OTHEB CONDITIONS IN THE LAKE AS THEY 
EEEECT THE EISH. 

In tbe general introduction to this volume I have given an account 
of tbe Inle Lake. Here I need do no more than repeat, with slight 
omissions and alterations, what I said about tbe biological aspect of 
the fisheries in a pamphlet recently published by the Government of 
Burma A 

The Inle Lake is situated in the State of Yawiighwe (Southern Shan 
States) at an altitude of 3,000 feet above sea-level and is about 14 
miles long by 4 miles broad. It is surrounded by marsh-land of a 
peculiar type, comparable on a small scale to tbe sudd of tbe Nile and 
composed of dead and living vegetation matted together and floating on 
tbe surface of the water. In the dry season the lake is nowhere more 
than 12 feet deep. So far as fish are concerned, a very important 
feature of the water is its clearness, which permits sunlight to penetrate 
to the bottom and thus encourages the growth of dense submerged 
thickets of weed. 


^ A note on the Fisheries of th? lute Lo.key Southern Shan States 
I i an goon : 1917). 


(Govornim^nt Titss-e, 
K 2 
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The bottom is composed of very soft, semi-liquid mud and there 
are no rocks either at the edge or beneath the surface of the water. 

The temperature of the water never sinks as low as freezing point 
and that of the bottom differs very little from that of the surface, which 
remains fairly uniform throughout the twenty-four hours. We found 
at the beginning of March that the surface temperature in the middle 
of the lake was about 70"^ Fahrenheit. 

The water is heavily charged with lime. The following analysis 
of a sample taken from the surface near the middle of the lake has 
been made by Mr. R. Y. Briggs, F.C.S., M.S.P.A. : — 




I’er litre. 

Total solids 


O-lTin 

Organic matter ... 


... 0-0160 

Oalcium 


... 0 - 0 i >22 

Magnesium 


... 0-0279 

('hlorine- 


... 0-0017 

Snlpliate (SO 4 ) ... 


... 0-0017 

Silica 


... 0-0010 

Carbonic acid (CO 3 ) 


... 0-1030 

Iron ... 


Less than 1 part in 5 million. 


The edible fish of the lake are either rapacious in habits or else live 
mainly on weed. There is an almost complete absence of species that 
feed on the surface. This is probably due in large measure to the clear - 
ness of the water, which is unfavourable to the growth of minute floating 
organisms. At first sight the dense weed of the lake would seem to pro- 
vide an ideal food-supply for vegetarian fishes, but as a matter of fact 
a great part of the weed belongs to the genus CerafophyUum, the horny 
nature of which is indicated in its name. It is very doubtful whether 
this weed is really edible from the fishes' point of view. 

An important question in all fisheries is that of cover. Particularly 
at the breeding season, it is necessary for the fish to hide themselves, and 
as a rule they avoid bright sunlight. There is no lack of cover in the 
Inle Lake and the horny nature of the most abundant weed is doubtless 
beneficial from this point of view. The eagerness with which the fish 
seek for cover is illustrated by several of the methods used in capturing 
them. Another function that the weeds perform is that of providing 
an abundant supply of oxygen. 

As in many well-populated districts, the chief enemy of the Inle 
fish is man, but I do not think, as I will explain later, that his enmity 
should at present be restrained. After man the most active agents 
of destruction are rapacious fishes such as the snake-heads, which are 
themselves among the most important species economically. Gulls, 
cormorants and other piscivorous birds are fairly abundant, but 
probably never excessively so ; the various ducks for which the lake is 
famous amongst sportsmen cannot do much harm, as they feed chiefly 
on weed and for the most part desert the lake before the main breeding- 
season of the fish, in which they might do great damage by devouring the 
spawn. Internal parasites rarely do appreciable harm to freshwater fish 
living in natural conditions ; we found no trace of any parasitic disease 
among those of the lake. 


X. Anxandale : Fish of the inle Lake. 


37 


1918. 1 


According to the Intha fisheriiienj iiio.st if not all of the fish of the 
lake breed in February, March and April. This view is confirmed by 
an examination of the roes, which were ripe or nearly ripe in all species 
examined at the end of February and in March ; probably some species 
breed a little earlier than others, but this is a point on which further 
investigation is necessary before a definite opinion can be expressed. 


GEOGRAPHICAL RELATIONS OF THE FISH OF THE 
INLE BASIN. 

Thirty-one species of fish, belonging to 7 families and 17 genera are 
known to live in the Inle basin. Six of these families are widely dis- 
tributed in the fresh waters of the Oriental and Ethiopian Regions, but 
one (Chaudhui'iidae), which is described for the first time in this paper, 
is only known from the Inle Lake, in which it is represented by a small 
and remarkably primitive species. 

Of the 17 genera, 13 are distributed all over the Indian and the Indo- 
Chinese sections of the Oriental Region, while one {Jlonoptcrns) first 
makes its appearance, as we go from west to east, in Burma, but ranges 
as a monotypic genus over the whole of the eastern part of the Oriental 
and the south-eastern districts of the Palaearctic Regions. It may 
therefore be classed as Far Eastern. Another genus (Microrasbora), 
though here described as new, is possibly also Far Eastern, for the 
small size of its representatives may well have caused them to be over- 
looked in many places and species probably occur in the Malay Penin- 
sula. The remaining two genera of the 17 are only knov/n at present 
from the Inle basin ; one (Chaiidhuria) is the genotype of the new famih 
to which I have already alluded, while the rither (Saivbica) is repre- 
sented by a peculiar little scaleless fish somewhat remote from any 
species knowui elsew^here. It belongs to the family Cyprinidae. 

Of the 30 species of fish, no less than 12 2/5ths or 40 per cent.) are 
knowm only from the Iide and He-Ho basins, while a sub-species {CyprL 
nns carpio iutha) apparently occurs only in the Southern Shan States. 
Boulenger^ has noticed (by implication) the Siamese element in the fish- 
fauna, but this element is much less strongly marked than the endemic 
one, being represented b}^ but tw'o species. They are Ophiocephalus 
siamensis and Barilias ornatusr Neither of these is a true lacustrine 
fish ; both w^re discovered in the i\Ienam and Barilius ornatiis has also 
been found in the Upper Sahveen, Small as the Siamese element is, 
how^ever, it is but little larger than w’hat w^e may call the endemic 
Burmese element, wdiich is also represented by twm species {Barbus 
stoUezkoitus and LepidocepJiahis berdmorei), but in addition by a sub- 
species of the Indian Barbus sarana. The one Far Eastern species 
is Mouopterus albas. 

A more important element than any of these except the endemic 
Shan element is that of species w^hich occur in the Indian section of 
the Oriental Region, that is to say w^est of the Bay of Bengal. This 


May. Nat. Hist. ((3) xii, p. 1!M) (189:3). 

J'^auvage, Bull Sue. Philom. (Paris) vii, p. 1 .j3 (1SS3). 


Records of the Indian Mnseinn. 
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element is represented by 10 species, most of which are Oriental in 
an exact sense in that they are distributed over a large part of the 
Oriental Kegion. 

Thus we see that the two most important elements in the hsh-faiina 
of the Inle basin are the endemic Shan element ai]d the Oriental element, 
while small but distinct groups of Siamese and Burmese species occur. 
Ill othei words, the fauna is an isolated one. A considerable number of 
adaptable Oriental species, whose wide range jimves their powers of 
migration, established theniselves as members of it at a remote 
period, but the number of species that have entered the district frcm 
neighbouring eonntries in comparatively recent limes is small. How far 
this isolation is confined to the two connected basins and how far it is 
of a more comprehensive kind, embracing the whole of the Shan 
Plateau or even the Salween system generally, we do not yet knov 
precisely, but Boulenger has recorded from the Southern Shan States 
six species that apparently do not occur in the Inle basin, and he did 
not describe any of these as new, the majority being welhknowii Indo- 
Burmese fish and one or two characteristically Burmese. Yinciguerra, 
moreover, has recorded from the Salween and its tributaries a large 
number of species, only a small jiroportion of which were new and none of 
which were closely allied to the ])cculiar Inle forms. So far, therefore, 
as our knowledge extends it would seem that a large proportion of the 
endemic Shan forms are to be found most commoidy if not exclusively 
in the Inle and He-Ho basins, which were the longest survivors, though 
one is now empty, of the old lakes of the country. 

IXTHA NAMES OF THE INLE FISH. 

The fishermen of the Inle Lake belong to a tribe alien to the Shans 
and speaking a dialect of Burmese thought to be akin to that spoken 
in Tavoy. They call themselves Jntha or Sons of the Lake. In a 
pamphlet^ on the Inle fisheries published recently by the Government 
of Burma I have given a list of the local names of fish, but at the time of 
its publication was unable to identify many of the species specifically 
owing to the fact that the collection had not been completely worked 
out. The indigenous names were repeatedly checked both among the 
fishermen and in the bazaar at Fort Stedman. Mr. C. E. Browne, 
I.S.O., Political Adviser at Yawnghwe, has been kind enough to 
revise their orthography. Nga is the ordinary Bui-mese for ‘‘ fish,” 
but it is never omitted in referring to any particular species. 

Burhus mmn((. 

.. Chi rifts halraclms, 

.. Noto]>terns notopterus, 

•• Cyprinus cfirjrio. 

.. Cirrhimt tafia^ 

.. N( m a c h it u s h rcvis . 

( Mfistaremhclns oatesii. 

( Masfacemhelus cniidioceHatus. 


^ a Ho(r on the. Fisheries of the Inle LakCy Soafh"rn Sh'tn States (Govoniuicnt Press, 
Pvangoon : 1917). 


Nga hkon-ma 
Nga likii ... 
Nga lipc ... 
Nga hpein .. 
Ngft In 

Nga iiiyesok-uia 
N.ga niywe... 


1018 . J 
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. . . Oph io(' e ph <d m h a t ro u rt -hutfer i. 

... X e mac h tins bnuu}C((nns, 

... Barilius miropurpurcus. 

C Monopteras ulhus. 

\ Amehipnous cnchia. 

... Barbas sfedmannisis. 

... L)iscogna(hus honta. 

. . . Lepiidocejdial us herd more!, 
f JI icrorasbora nibescens. 

^ M icrorasbora erythromkron. 

Sairbwa resplendens. 

... Ophiocephalns .sfri((ius» ^ 

... Barbas schankas. 

Most of these names are probably dialectic or local, but Day in th'(i 
Fauna of India gives “ Nga yan ” as one of the Burmese names of 
Ophiocephalns striaUis^ khoo as that of Clarias hairachas^ 

“ Nga tha-laydohd' as that of Lepidocephalas herdnwrei, and “ Ngakhon- 
mah-gyee ” as that of Barbus sarana. Nga mywe Nga mwey ” in 
Day) is probably a generic name applied to any kind of Mastacemhehis ; 
it means, literally, “ snake fish.’' Nga shin (“ Nga-sheen " in Day, 
who applies it to is probably in the same way a 

generic name for any kind of eel, while Nga thange-kyebye ("‘small 
white fish ”) is applied to any small silvery fish used in making dried 
whitebait. AIi*. Browne tells me that Nga taing-tet as applied to 
Discognathus lamia is a coined name, meaning “ the post-climbing fish ” 
and referring to the peculiar habits of the species (see p. 45) ; but 
the name is well understood among the Intha. At He-Ho, where there 
are no posts for it to climb, it is known as stone-climbing fish,'’ Fga 
hjauk-tet. 

The only name for the true Carp on the Inle Lake and at He-Ho is 
Nga hpein or Nga pein, but Mr. G. C. B, Sterling informs me that at 
Kentung it is called Fa nai, which is the usual Shan equivalent for Nga 
Pein,” 

SYSTEMATIC DESCRIPTION OF THE COLLECTION 
FROM THE INLE LAKE. 


Nga ohn-ma 
Nga p3^a-tha-ina 
Nga 2jya-tha-y\vct 

Nga shin ... 

Nga taung-nwo 
Nga taiing-taing-tet 
Nga thalido 

Nga thangc-k} ebya 

Nga yan ... 
Ngayit 


Order APODES. 

Family CHAUDHURIIDAE, nov. 

The family may be defined as consisting of — 

Small Apodes with a fan-shaped, practically free caudal fin provided 
with well-developed rays and supported by a pair of hvpural 
bones ; with pectoral fins ; with minute scales ; with the vent 
situated a long distance from the head ; with teeth arranged 
in bands on the jaws oidy ; with lateral nostrils ; with the gill- 
openings separate and the integument covering them suppor- 
ted by few branchiostegal rays ; with all the pharyngeal slits 
wide ; with four fully developed gill-bearing branchial arches ; 
with the heart close to the branchial arches ; with an air 
bladder with the frontals ]>aired, the ethmoid and vomer 
distinct and the former separating the maxillaries in front ; 
with well-developed Z3’gapophyses on the vertebrae. 
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The Chaudhuriidae differ from all other living eels as yet known in 
the strong development of the true tail. In this respect they resemble 
the Cretaceous genus Urenchelijs,^ Woodward, which has been made the 
tvpe of a distinct family by Regan, ^ but the structure of the skull is very 
different. So far as skull-structure is concerned they seem to be re- 
lated rather to Heierencliehjs, Regan {op. at., p. 383), which he also 
regards as the type of a family, but the structure of the vertebral column 
is different. 

Only a single genus and sjDecies is at present known. 


Chaudhuria, gen. nov. 

The body is covered with very small scales embedded in the skin ; it 
is somewhat compressed, especially in the caudal region, which is approxi- 
mately equal to the head and body in length. The caudal fin is united 
to the dorsal and anal by a low membrane ; its rays are completely 
segregated. The dorsal and anal are well -developed but confined to the 
caudal region. The pectorals are small and lie immediately behind the 
gill-openings. The snout is not jiroduced ; the anterior tubular nostrils 
are situated near its tip ; the posterior nostrils are rather large and lie 
immediately in front of the eyes. The mouth is small and horizontal. 
The lips are tumid, but the lower lip only so at the sides. The eyes are 
well-developed. The gill-openings are wide and in the main of lateral 
position. The teeth are small, sharply pointed and slightly recurved ; 
they are absent from the vomer and ethmoid ; on the jaws they are 
arranged in a narrow band. The frontals form a somewhat asymme- 
trical suture on the roof of the skull. The vomer forms a sharp 
ridge on the roof of the mouth. The jaws closely resemble those of 
flelerenchelif.'s, Regan. The suspensoiium is vertical. The pharyngeal 
bones seem to be poorly dev^eloped ; I have not been able to make out 
their structure. The otoliths are enclosed at the base of the skull on 
each side in a thin- walled capsule conqiosed of two bones ; there are two 
otoliths in each capsule, both flattened and cake-like but one much 
larger than the other. There are comparatively few vertebrae. The 
neural arch is produced into an upright flattened plate or spine in 
front of the true neural spine. ^ The ribs are well-developed, and 
there are strong interspinoiis bones. The size of the only known species 
is very small. 

Develoj^ment is probably direct, for the ova are large and well 
sup])lied with yolk. 

Type-species. — Chaudlinria cmidaia, sp. nov. 

I have much pleasure is associating with this remarkable new genus 
the name of my friend and colleague JJr. B. L. Chaudhuri, to whom I 
have been indebted for considerable assistance in the preparation 
of this paper. 


1 Cat. Foss. Fishes B. M. iv, j). .337, pi. xviii, figs, 1—3 (1901). 

“ Ma(i. Nat. Hist. (8) x, pp. 379, 380 (1012). 

® Mr. R. H. Whitehoiiso has kindly given me a (hdailecl account of tlio strnotiire of 
the tail, which will be j)ublished immediately after this paper. 


19JS.] 
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Chaudhuria caudata, su. nov. 

(Plate I, fig. 1 ; pi. IV, fig. 1 — lu.) 

B. V. D. 89-40. P. (). A. 4J-48. C. 7. 

The length of the head to the gill-opening is contained about 75- 
times in the total length without the caudal hn, the greatest depth of 
the body 14-16 times, the caudal tin about 2- tinies. The caudal region 
is strongly compressed and tapers eoiisiderably ; the vent is situated 
half way bet\^een the tip of the tail and that of the snout. The lateral 
line is complete and extends along the middle of the caudal peduncle. 
The snout is considerably longer than the eye, which is of moderate size 
and fairly j)rominent ; the lower jaw projects slightly beyond the upper. 
The mouth barely reaches as far back as the level of the anterior border 
of the eye. The pectorals are situated about half way up the body : 



Fig. 1. — oi Chaudhuria caudata. From a specimen mounted whole in Canada 
balsam. 

The hypural bmes are represented diigraramatically and the dorsal and ventral 
elements of the vertebrae are omitted, 

their basics are concealed under the opercula. The branchiostegal rays 
are long and curvud. The internal branchial isthmus is broad. The 
dorsal and anal are of almost equal length and depth. In the middle 
of the caudal region they have each less than half the depth of the 
body, but towards the caudal peduncle they become deeper than the 
body. The caudal fin is markedly asymmetrical when fully expanded, 
slightly rounded or subtruncate, and more strongly developed on the 
ventral than on the dorsal side. 

The bones of the skull are extremely delicate and the jaws are 
feeble. The teeth ai*e ari'anged biserially in the posterior part of 
both jaws and triserially near the tip ; in the latter region they are 
slightly eidarged. 

There are about 70 vertebrae. 

The back and u])per part of the sides of the head, body and caudal 
region are dark purplish brown, somewhat mottled ; the whole ventral 
surface and the lower j^art of the sides are yellowish white. The fins are 
white with very fine and often interrupted dark lines running along 
each side of each rav ; minute dark spots are often present at the base 
of the rays. 


I\€COT(l,< of the Indian Mmeum. 
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The largest specimen examined is 52 mm. long, but individuals of 
little more than half that length were found to be sexually mature. 

Type-specimen. — No. F 9402/1 Zoologicfd Snrrey oj India {Ind. Mas.). 

Localitif . — Inle Lake, Southern Shan States (alt. oOOo ft.) ; February, 
1917. 

The structure of the vertebrae is peculiar. The centra are elongate, 
amphicoelous, broader in front than behind and much constricted in 
the middle. Their ephiphyses sometimes remain distinct and the 
elements that form the neural and haemal arches, though welded 
together, are never incorporated with them but remain as a kind of 
cloak oidy attached to them at the sides. They have a thin and mem- 
branous character. The neural arch (except at the extremity of the 
tail) bears two spines or a spine and a flattened triangular plate 
which projects vertically upwards. On the first two vertebrae thevse 
structures are incompletely fused together, but on the vertebrae of 
the trunk and on the caudal vertebrae they are quite distinct. 
On the trunk and on the anterior part of the caudal region the 
anterior process has a lamellar form, but on the greater part of the 
caudal region it is a spine closely resembling the posterior one but 
directed less backwards. The zygopophyses, both neural and haemal, 
are Avell-developed both on the precaudal and the aiiterior caudal 
vertebrae. 

Two of the four s})ecimens obtained were taken in fishing-baskets 
filled with peat and weeds and sunk in the open lake, the other two 
amidst dense vegetation at the edge of floating islands. The stomach 
of a specimen was full of young crustaceans apparently still in their 
egg-shells. 

In one female, captured at the end of February, the ovaries w^ere 
ripe. They contained ova in all stages of development. The largest 
eggs, Avhich were about to be laid, were broadly ovoid or subspherical. 
They were about ()*68 mm. long by 0-59 mm. broad. At one (Uid there 
was a depression probably surrounding a minute micronyle. The ovum 
was contained in a delicate horny shell marked with asymineti ieal 
sinuous concentric striae and raised at either side of the terminal de- 
pression into a low ridge. 


Order SYMBRANCHOIDEA, 


hamily SYMBRANCHID VE. 

Monopterus albus (Zuiew). 

ISSi). Mintoplfrus jarttnensi.s. Day, Faun. Brii. Ind.. Fi,shes 1, ]». 70, ti^. 2S. 

1889. Monopienns jaettnensis^ \’'incigiicri'a. Atm. JM us. Sior. XaL (tenova {'!) IX 
(xxix), p, 1157. 

omypierus alhus, Webt'r, Fishes J ndo-Ausir. Arch. IIT, p. 419, figs. 210, 211. 

This fish is not uncommon at the edge of the Inle Lake but is 
perhaps more abundant in pools and rice-fields. It is eaten by the 
Jntha but not by the 8hans, who think that its liesh causes leprosy. 
It is usually captured with a two-pronged s})ear. 

The species is found all over >Sonthern Asia east of the Bay of Benga! ; 
its range extends to Northern China and Japan. 
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Amphipnous cuchia (Ham. Bucli.) 

18S9. curhia. Day, op> cit., p. (>9, 27. 

1899. Amphipnous curhin, Mneiguerra, op. cit., p. 

Not iincominoii with the last. The Shans and Intha do not distin- 
guish the two species, which they catch in the same way. 

A. cuchia is widely distributed in India and Burma, 


Order OSTARIOPHYSI. 

Family CLARIIDAF. 

Clarias. batrachus (Linn.). 

1889. Chu'ios n\<Hjur, Da^x op. cif.. p. 115, fig.s. 48, 49. 

1889. (I'lrins ma(jm\ Vinciguerra. op. cit.. ]>. 191. 

1918. ('I'lrias hnirachiis, Webar, Fishes Ind.-Aiistr. Arch. 11, p. 199. fig. 74 (p. 187), 

This species is common in the marginal zone of the Iiile Lake and 
in slow-running streams and muddy pools of the district. It lives 
buried in mud. 

Specimens from the Shan Plateau are of comparatively small size, 
a])parently never much more than a foot long, and of a dense black 
colour. Their Mesh is considered excellent both by the indigenous 
])coples and by Europeans, many of whom regard them as the best 
edible fish of the country. They are caught chiefly in basket-traps 
near the mouth of streams. The roe Avas ripe in some females examined 
at the beginning of March, but not in all. 

Clarias batrachus has a very wide range in India, Burma, Ceylon and 
Jlalaysia, extending as far east as the Philippines. 

Family CYPBIXIDAE. 

Lepidocephalus berdmorei (Blyth). 

1889. LepidocephoUchfhys berdmorei . Day, op. cit.. j). 221. 

1889. Lcpidocephnlichthys berdmorei, Vinciguerra, o]). cit., p. 841. 

A very common species in small streams that run into the Iiilc Lake 
or traverse the He-IIo plain. It also occurs in ponds and marshes and 
occasionally in the marginal zone of the lake. It seems to be equally 
at home in clear brooks and in muddy still or running water. It is an 
important element in the dried whitebait manufactured on a large 
scale bv the Intha. and is, therefore, of some economic importance. 

The spe.cies appears to be common both in Upper Burma and in 
Tenasserim. It is very closely related to L. (jiuitea, the common Indian 
form, of which Vinciguerra records specimens from various places in 
the same countries. . 

Nemachilus brevis, Boulenger. 

(Plate II, figs. I, la.) 

1898. Xemachilus breids, Boulenger, Mag. Xat. Hist. (9) XII, p. 208. 

This is one of the commonest of the smaller bottom fishes in the Inle 
Lake, in both the central region and the marginal zone of which it is 
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found. It does not grow more than 60 mm. in length. The male differs 
from the female in colouration and also in the shape of the body (see 
pi. II. hgs, 1, la) , as a rule, instead of being merely spotted or mottled, 
it has on the sides a number of short black vertical bars, which sometimes 
fuse together to form an irregular longitudinal bar. The bars are vari- 
able both in number and in size. The male has, further, a small 
cartilaginous pad immediately in front of the lowest quarter of the eye. 

This fish also forms an ingredient of dried whitebait. It has only 
been found in the Inle basin and on the He-Ho plain but lives both in 
still and in running water, in ponds and slow streams as well as in the 
lake, in which it seems to be most abundant in the central region. 
We did not see it in fast-running water. 


Nemachilus brunneanus, sp. nov. 

(Plate II, fig. 2.) 

B. 111. 12-13 (3-4/9-10). P. 10. V. 8. A. 8-1) (2-3/5-6). 

A small, slender species related to iV. mpicola and lY. midtijasciatus^ 
but differing from both in proportions, in the number of the fin rays 
and in its very large eyes. 

Depth of body a little greater than the length of the head, a little less 
than J the total length. Eye very large and prominent, a little narrower 
than the interorbital space, nearly as long as the snout, occupying nearly 
^ the length of the head. Head naked, with 6 barbels, 2 rostral and 
one maxillary on each side ; the outer rostal barbel not quite reaching 
the anterior margin of the eye, about twice as long as the inner ; the 
maxillary barbel the longest, but not much longer than the outer 
rostral, extending backwards almost to the posterior margin of the eye. 
Body entirely covered with small scales. Dorsal hn rather high ; 
pectoral fins long, slender and falcate, longer than the head ; tail fin 
deeply notched. 

Colouiation somewhat variable but not differing with sex : the ground 
colour of the head and body pale olivaceous ; the head mottled and 
spotted with dark green or black ; a variable number of dark horizontal 
bars on the sides of the body, sometimes narrow, sometimes fairly broad, 
sometimes alternately complete and reaching half way down the side 
from the back. Caudal and anal fins reddish in life ; all the fms white 
in preserved s})ecimens ; two or three dotted longitudinal lines on the 
dorsal and the same number of Y-shaped dotted lines on the caudal ; a 
small l)lack s})ot or blotch at the base of the dorsal in front and two 
rather smaller black spots on each side of the caudal peduncle. 

The largest specimen in a large series is only i'5 cm. long. 

Tupc sj^ecimen.- — No. F 9406/1, Zoological Survey of India {In(L 
Mus.). 

Distribution, — This little loach is abundant in the waters of the 
Yawnghwe valley and seems to be equally at home in clear hill-streams. 


^ Sec VinL'iguciTa, A nit. Mus. Civ. iSior. Nal. Genova 2, IX (XXIX), pp. 339, 337 
(1890). 
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in muddy rivers and among the weed-thickets of the Inle Lake, in whieli 
it occurs both in the central region and in tlie marginal zone. It is an 
important ingredient in the dried whitebait sold in the local markets. 

The species is named after Mv. C. E. Browne, Political Adviser, 

Yawnghwe, to whom we are indebted for much assistance on our 
tour. 


Discognathus lamta (Ham. Buch.). 

1889. Discognnthns hnnfa, Vincigiierra, op. cii., pp. 275, 279 (fig.). 

191.3. Dif^cognaihus Annandale, Journ. As. Soc. Bengal (n. s.) IX, p. 30, fig. 1. 

Specimens from the Inle Lake belong to the true D. lamta, as do also 
some from He-Ho. One individual, however, from the latter locality 
represents a distinct and apparently undescribed species. As great 
confusion exists in reference to the species and races of the genus, and 
as most of the specimens belonging to the collection of the Indian Museum 
are interned at present in Hungary, I refrain from describing the new 
form. 

I have already alluded to the post-climbing propensities of Z). lamta. 
To understand them it is necessaiy to realize that houses are often 
built by the Intha on posts standing in water as much as ten or twelve 
feet deep. We lived for some time in a house of the kind more than a 
mile from shore in the Inle Lake, and it was possible to watch the ascent 
of the house-posts by the fish, which was usually seen in the first 
instance svvdmming out from a thicket of weeds. It then settled, with 
its head pointing upwards, low down on one of the house-posts and 
began to move up it slowly, browsing as it did so on the small algae and 
polyzoa [lUslopia lacastris) with which the posts were covered. The 
sucker-like structure of the lips enabled it to retain a fairly tight hold 
on the post while it remained still ; its ascent was effected by gentle 
and almost imperceptible movements of the tail. When it appi'oached 
the surface of the water it usually moved away either to another post or 
into the thicket, but sometimes it turned round and went downwards 
on the original post, and in the course of its ascent it frequently 
circumvented the post in a spiral course. The Intha are well aware of 
this habit and have coined a name for the fish accordingly, but the 
Danu who live on the He-Ho plain, and do not build their houses in 
’water, have apparently noticed the same habit in respect to rocks. 
They do not distinguish between D. lamta and the other species that 
occurs wuth it. 

Z). lamta is extremely difficult to catch. It is very rapid in its move- 
ments when disturbed and wary even when engaged in climbing. It, 
therefore, has no economic importance in the presence of other species 
of equal and larger size that are less active and cunning. 

The species was desei'ibed originally from northern Bengal and it 
certainly occurs, alone or with closely allied species, over the greater 
part of north-eastern and Peninsular India. Vinciguerra records it 
from several localities in tapper Burma. It is, however, impossible at 
present to state the precise geographical range of any form of the 
genus. 
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Ciirhina latia (Ilani. Eiicli.). 

1889. Clrrhinn hitia. Day, op. rit.. p. 270. 

This fish has ])ro])ably a miinber of local races, but the matter can- 
not be settled without examining good series from many different ])arts 
of India and Buiana. In the Inle Lake it does not <^row much loimer 
than h or 7 inches and is of a very slender form. It is abundant amoimst 

o 

dense thickets of vegetation, but appears to live entirely on the bottom. 

Vast numbers are sometimes taken in the great fishing enclosures 
erected in the lake by the Intha fishermen. As the sup|)l} of fresh fish 
then exceeds the demand, a considerable proportion of a large catch is 
often dried in the sun, as a rule without being cleaned or salted. The 
dried fish are sold in the bazaar sorted out into at least two sizes. 


Barbus sarana caudimarginatus, Blyth. 

(Plate III, fig. 3.) 

18(»0. Bnrfms rfauUmurgimitus, Blyth, •iouni. .4^. Hor.. XXIX, p. 157. 

ISS9. Bfirhihs suruiut, \4nci,y:iierra, op. cH.., p. 287. 

lS9.a. Barbu.s' Outesiu Bou longer, op. cil., p. 201. 

I have examined a co-type of Boulenger’s Barbus oalesii from Fort 
Stedman and also a large series of specimens from the Inle Lake and the 
He-Ilo basin. They do iiot difler in any respect from specimens from 
Tenasserim and Upper Burma in the Indian Museum identified by Day 
and others as Barbus sarana. lAIoreover, the colouration of the living 
fish agrees very closely with that given by Blyth as typieal of his Barbus 
caudimarginatus. In my own field-notes I find the following 
description : — 

‘‘ Bluish green on back : sides greenish silvery ; belly white. Pee- 
toral fins olivaceous, other fins and lips reddish. Anterior border of 
dorsal and upper and lower borders of caudal dark bluish green. i\ 
vei'tical dark bar extending down posterior margin of ]u*eopercular and 
another, somewhat curved, immediately behind the opercular border,’’ 

I do not quite understand Boulenger’s statement that each scale is 
edged with black ; but this was probably an artificial condition. It 
has disappeared in the co-type I have examined. 

I take it, for the reasons given, that this form is no more than a 
Burmese race of the common Indian B. sarana (Ham. Buch.), differing 
only in colouration and in jiossessing a moi-e variable iiumber of lateral 
scales. Vinciguerra discusses its relationship to B. iuibripinnis, Cuv. 
and Val., B. pinnauratus (Day) and B. chrgsopoma, Cuv. and A^al. and 
seinns to be of the opinion that the first at any rate may be identical 
with Blyth’s race, but I have not the material to discuss the question 
further myself. 

The Buimese race of B. sarana is common in the Inle Lake, in which 
it is not, according to the Intha fishermen, ever longer than a hand. It 
is found chiefly near villages and among floating islands and is caught in 
basket-traps and drift-nets. Its small size renders it less valuable than 
jts larger congeners, but its flesh is said to have a good flavour. 
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Barbus schanicus, BouI('ngpr. 

(Plate III, fig. 4.) 

LS9.3. H(trhu>'^ schanicus, Boulons;or, op. cit., p. 201. 

This is ])erhaps tlie largest and heaviest Cyin'inid fish caught in the 
lake. It is stated to attain a vreight of 7 Ihs. J^arge individuals 
are commonly 18 inches long and very deep in jiroportion. The back 
in living sjjecimens is of a deep blackish green and the fins and tail 
are tinted with a paler shade of the same colour. 

At any rate in February and March, the Nga git is not so abundant 
in the markets round the lake as its two congeners. It is, however, 
said by the Iiitha fishermen to be caught chiefly in canals and at the 
mouths of the rivers that open into the lake near its southern extremity, 
and to be much more abundant in these localities at some seasons than 
others. It is, therefore, in all probability a fluviatile fish that 
migrates into the lake occasionally in search of fond or in order to breed. 
The species is only known from the Inle Lake. 

The fish is caught with cast-nets in canals and streams and speared 
in the lake. 

Barbus stedmanensis, Boiilenger. 

(Plate III, fig. 2.) 

Barbus compressus, Boulcnger, op. cii., p. 202 {nom. preoc. y) 

1917, Barbus sterluaf n^nsis, id., in Hit. 

The name Barbus stedmanensis is suggested by Dr. Boiilenger in 
jdace of Barbus eompressus, the name he originally gave the species. 
The fish has no resemblance to the Barb}is eompressus of Day, which 
])robably came from Kashmir. The type of the latter is in the collection 
of the Indian Museum and I have been able to compare it with a co-tv]'>e 
of Barbus stedmanensis sent from the British Museum some years ago. 

This fish has a very herring-like appearance owing to the shape of 
its body and head and the direction of the mouth. It is said to attain 
a weight of 8^ lbs. The back in life is almost black and the dorsal and 
caudal fins are margined with the same colour, while the tip of the anal 
and the upper border of the pectoral are also infuscated. 

B. stedmanensis, as its shape suggests, is an active and probably to 
some extent a predacious species, though I found the stomach full of 
weeds in some specimens. It is usually caught in a dip-net, speared or 
captured in special traps. 

Cyprinus carpio intha, siibsp. nov. 

(Plate III, fig. 1.) 

I89.‘l. Cyprinus carpio, Boiilenger, op. cit., p. 200. 

1904. Cyprinus carpio, Regan, ibid. XIII, p, 190 {in part), 

Tate Regan has pointed out that the Carp of the Southern Shan States 
is a distinct race, distinguished by the largeness of its scales. This race 


^ Barbus eompressus. Day, Proc. Zool. Boc. 1S09, p. .7.7r». 
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is not peculiar to tlie lake but is widely distributed in the Southern Shan 
States. It is common in the streams of the He-Ho basin (3,800 ft.) and 
I have recently received a specimen from Mr. G. C. B. Sterling, who 
obtained it from the market at Kentung more than 300 miles east of 
the lake. i\lr. A. G. (Jahen has also sent me specimens from Loilem in 
the Mong Sit State. 

I have examined a large series of specimens, in which the number of 
the lateral scales varies from 25 to 30 In the Inle bazaars I saw 
few individuals more than about a foot in length, and the fishermen 
told me that the largest they ever caught — and those rarely — weighed 
about 7 lbs. In life the back and sides of the head are of a greenish 
bronze colour becoming gradually paler below. The dorsal and caudal 
fins are greenish, the other fins and the lips reddish. 

The Carp is perhaps the most abundant and certainly one of the most 
esteemed fish in the bazaars at Fort Stedman, Nan-Pan, and Yawnghwe. 
No attempt seems to have been made to cultivate it artificially and, if 
the Intha fishermen can be believed, the local race has not the remarkable 
vitality of the Chinese and European fonns. The fish is caught by 
spearing, in drift nets and in peculiar weed-trawls consisting of a bag- 
shaped net attached to a large triangular frame of bamboo. 

Sawbwa, gen. nov. 

The genus consists of small Cy]3rininac resembling the Punthis 
section of Barbns but totally devoid of scales and with a reduced 
pharynge^)! dentition . 

The form is compressed but not elevated ; the abdomen is not tren- 
chant ; the dorsal profile is convex. The head is of moderate size, the 
eye large, the mouth small, terminal and oblique, the up]3er jaw 
protrusible ; there are ]io barbels. The dorsal and anal fins are short, 
having not more than 7 branched rays each ; the dorsal has a toothed 
bony spine ; the anterior part of the dorsal is in front of the anal. The 
pharyngeal teeth are few in number (1 in the type -species) and arranged 
uni serially. 

Tijpe-species. — Sau'bfrft respJendens, sp. nov. 

Sawbwa resplendens, sp. nov. 

(Plate II, fig. 3 ; pi. IV, fig. 15.) 

B. in. 1). 9-10 (2-97). P. 7. v. 7. A. 7(2/5). 0. 18. 

The gi*eatest depth of the body is i of tlie total length, that of the 
caudal peduncle about tV ^ length of the head that of the 
caudal fin slightly less. The eye is at least as long as the snout, 
its diameter is equal to that of the interorbital space. The lateral 
line is obscure. The anterior border of the dorsal fin is considerably 
nearer the base of the caudal fin than the tip of the snout ; it is 
slightly ]\] front of the point midway between the base of the ventral 
and the anterior boi’der of the anal. The pectoral is rather small and 
does not extend back to the base of the ventral ; the tip of the 
ventral extends back as far as the vent. The posterior border of th^ 
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anal is nearer the vent than the base of the caudal. The caudal is 
strongly forked, its two points being subangular. The second (or third) 
spine of the dorsal is stout and beai’s in its middle region fi’oin six to 
twelve strong spinelets some of which are usually double ; its upper 
part, which is smooth, is curved backwards ; the whole spine is shorter 
than the head. The last branched dorsal ring is divided almost to its 
base. 

The pharyngeal teeth (4 in number) are elongate and narrow, strongly 
concave on tlie upper surface ; their tips ai*e subtruncate but concave and 
with a minute terminal projection at either end. 


Preserved specimens are whitish, more or less definitely suffused with 
green pigment on the back and blackish on the dorsal surface of the 
head. The sides of male examples are sometimes covered with black 
chromatophores. The fins are as a rule colourless, except for rows of 
minute dots running parallel to the rays : in adult males the tips of the 
dorsal and anal are sometimes blackened. The belly and the sides of 
the head are silvery. In life the female has much the same colouration 
as that of preserved specimens, but the silvery appearance of the body 
is more intense and more universal. The breeding male is much more 
brilliant, the sides and lower surface of the head, the chest, caudal and 
anal fins being bright scarlet and the sides of the body bright metallic 
steely blue. 

The length of the adult fish does not exceed 25 mm. 

Ova were observed issuing fi*om the vent of a female. They are 
spherical and enclosed in a delicate, smooth membrane ; each is pro- 
vided with an extremely fine filament of considerable length. The 
diameter of the egg does not exceed 0*75 mm. 

Type-specimen. — No. F 9415/1, ZooIogicffJ Surrey of India (Ind. 
Mus.). 

This little fish is extremelv common all over the fnie Lake and in 
the swani])s that sui'round it. It lives in large shoals among dense 
vegetation both in the clear waters of the central region of the lake and 
in the peaty and often foul water near the edge. Fully coloured 
males were observed onlv in the latter situation. Ki]:>e females were 
taken in February and IMarch. 

In spite of its small size, tlie species is of economic importance to the 
Intha as it forms an ingredient in the dried whitebait that is one of the 
chief products of the lake. 



Fig. 1 . — Sawbim resphmhns, sp. nov. a. Head. 6. Dorsal fin 
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Microrasbora, gen. nov. 

To tins genus I assign two small fish found in the Inle and He-Ho 
basins, and possibly also at least two others described from the Malay 
Peninsnla. 

The genns Microrasbora is closely allied to Ra shorn, Bleeker and 
Brnchydanlo, Weber, bnt is distinguished from the former by the total 
absence of the lateral line and by the longer anal fin and from the 
latter by the fact that there is no ])rominence on the jaw. The month 
is small and almost semiciicnlar and opens obliquely upwards. The 
s])ecies assigned to the genus are very small, strongly compressed, 
rather deeper in the body than most species of Rnshora and as a rule 
of brilliant or at any rate conspicuous colouration. The general facies is 
like that of Danio, but there are no barbels. 

The species I assign to Microrasbora are Micror(nsbora nibcscens, sp. 
nov. (ty])e-species), Alicrorasbora erythronnvron, s]:>. nov,, and possibly 
Rasbora heteromor'pha and R. maculaia, Duncker.^ The tv/o former are 
from the Inle Lake and the latter from the Malay Peninsida. I have 
not seen the Malay species, which may be generically distinct, 

Microrasbora rubescens, sp. nov. 

(Plate TI, fig. 3 ; pi. IV, fig. 13.) 

B. 111. I).8-0 (2/(i-7). P. 11. V. 7. A. 13-15 (3/10-12). C. 20 LI.29-32-L.t . 7. 

The gi'eatest de])th of the body is from L to | the total length, being 
considerably greater in adnlt than in sub-adult individuals ; the length 
of the head is also I the total length and the depth of the caudal peduncle 
a little more than -J in adults. The eye is longer than the snout and its 
diameter is greater tliaii that of the inteiorbital space. The scales are 
large, thin, transparent ami difficult to see ; they are easily removed 
from the living fish : each scale bears several radiating striae and the 
conceihric growth lines are well marked. The caudal and anal fins 
have a distinct sheath of scales at their base. The anterior border of the 
dorsal fin is slightly in advance of that of the anal and immediately 
above the vent ; it is much nearer the base of the caudal fin than the 
ti]) of the snout. The pectoral extends back further than the base of the 
ventral, which does not quite reach the vent and docs not overlap the 
anal when ])ressed back. The anal is rather long, bnt its posterior 
border is nearer the vent than the base of the caudal. The caudal is 
strongly forked. All the fin rays are segmented and none are bony. 

The pharyngeal bones have a well marked external prominence. 
The teeth number about 15 and are arranged triserially. Their form 
and arrangement is shown in pi. TV, fig. 13. 

The colouration of preserved s]:>ecimens is much like that of similar 
specimens of Sawbwa resplendens. In life the sides and ventral surface 
of the head, the caudal, anal and sometimes the dorsal fin are orange- 
scarlet in adults of both sexes. The whole body of the breeding mule 
is suffused with the same colour. A dark mid-lateral streak extending 
forwards from the base of the tail to the level of the antei'ior border 


1 JJili Kaiurh, JIus, Hamburg XXI, p. 182, pi. i, figs. 4, 5 (1203). 
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of tlie dorsal fin or fiirtlier is often conspicuous. Sometimes it expands 
into a well-defined spot at the base of the caudal. 

Our largest specimens are 30 mm. long. 

Type-specimen,— I Zoological Sarrey of India {Ind, Miis.) 

This little fish is very abundaiit all over the tnle Lake (3,000 ft.), in 
j)onds and marshes in the same valley and also in streams and pools in 
the old He-Ho lake-basin 800 feet higher. In habits it resembles 
Sawbtva resplendens, with which it is frequently taken. It is an even 
more important ingredient in the dried whitebait of the local bazzars, 

Microrasbora erythromicron, sp. nov. 

(Plate II, fig. 5 ; pi. IV, fig. 14.) 

B. 111. D. 9-10 (1-2/8). B. 2. V. (). A. 9-1 1 ( 1-2 8-9). 1.1.21-25. L. t. 7. 

The greatest depth of the body is about ^ of the total length, the 
lengtli of the head the same or slightly more, the depth of the caudal 
peduncle /o . The eye, which is prominent, is twice as long as the 
snout and much broader than the interorbital space. The scales are 
very large but thin and have their sculpture obscure. The anterior 
border of the dorsal fin is distinctly in advance of the vent and a little 
nearer the base of the caudal than the tip of the snout. The pectoral 
when expanded hardly reaches the base of the ventral ; the anal is 
short, its posterior border lying nearer the vent than the base of the 
caudal ; the caudal is forked. The scaly sheaths of the dorsal and 
caudal are very well-developed. 

The pharyngeal bones resemble those of J/. nihesc'ens in form and 
in tlie large number of teeth they bear, but are relatively shorter and 
stouter. 

Preserved specimens are of a greyish colour, darker on the back 
than on the sides and belly, with about 12 obscure blackisli vertical 
stripes on the body and a black spot surrounded by a pale ring on the 
caudal peduncle. The fins are colourless. In tlie living hsh, however, 
the whole surface is deeply suffused with scarlet, the vertical stripes 
are blue and the ocellus on the tail is much more conspicuous. 

Our largest specimen is only 20 mm. long and even smaller examples 
are fully mature. 

Type-specimen. — No. F 9385/1 Zoological Survey of India {Ind. Mas.). 

This gorgeous little fish was taken only at the edge of the Inle Lake, 
among the stems of decaying grass from floating islands. It is mark- 
edly gregareous. Numerous specimens have been identified from 
samples of dried whitebait from tlie market at Fort Stedman. 

Barilius auropurpureiis, sp. nov. 

(Plate II, fig. 4 ; pi. IV, figs. 11, 12.) 

B. 111. D. 9 (27). P. 12. V. 7. A. 18 (5 15). LI. 39-41. L. t. 9 (7^ I J). 

The habit is slendei* and sprat-like. The dorsal profile is higher 
than the head but not strongly arched, the ventral profile sinuous. 
The head is long and narrow, the snout shar])ly jioiiited. The greatest 
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depth of the body is about ~ the total length, that of the caudal 
peduncle to ; the length of the head slightly less than the 
gieatest depth of the body. The eye is large, a little shorter than 
the snout and narrower than the interorbital space. There are no 
barbels. The anterior border of the dorsal fin is immediately above 
the vent and very slightly in advance of that of the anal ; it is much 
nearer the base of the caudal than the posterior margin of the oper- 
culum. The pectoral is loiig and narrow ; adpressed it reaches beyond 
the base of the ventral, which does not reach the vent. The anal is 
distinctly longer than the dorsal. The caudal is long and strongly 
forked. The anal has a well-developed scaly sheath. The scales of 
the body are large, thin, deciduous and obscurely sculptured. 

The ])haryngeal bones are shoid and strongly curved. Each beats 
about 13 sharp curved teeth arranged triserially. 

Preserved specimens are of a dark olivaceous green on the sides 
and back and the u])per surface of the head, white on the belly and 
silvery on the sides of the head. There about 14 short bluish vertical 
bars on the middle part of the sides, the series beginning behind the 
operculum and extending backwards to the level of the posterior margin 
of the dorsal ; on the caudal peduncle it is continued as an irregular 
horizontal stripe formed by the coalition of further bars. The fins 
are white and bear rows of minute black dots parallel to the rays. In 
life this is one of the gorgeous freshwater fishes with which I am 
acquainted. The back is suffused with deep purple, the vertical bars 
and caudal stripe are bright ultramarine blue surrounded with a halo 
of gold, the cheeks are brilliantly iridescent and the whole fish is silvery. 
The fins of the adult male are pale greenish yellow. Specimens from 
muddy streams are paler and less brilliaiit than those from the open lake. 

Large specimens from the Iide Lake are nearly 100 mm. long but 
in streams in the neighbourhood they do not exceed 70 mm. 

T upe-specimen . — No. F 9432/1 Zoological Survey of India {l}kd. 
Mus.). 

The species is common all over the lule Lake and in streams and 
1 ‘ivers in the same valley. It is gregarious in habits and is the only fish 
commonly seen at the surface of the water. The house we lived in 
near Fort Stedman was built on poles out in the lake a mile from shore. 
Large shoals of 71. (tarop^irp^ircjis were attracted by the I’efuse from our 
kitchen, beneath and around which they swarmed for the greater part 
of the day and appareiitly for the whole night, swimming immediately 
below the surface. Their natural food in this position consists largely 
of the small caddis-flies and mayflies that issue from the water every 
evening and flutter over its surface in enormous numbers. In the 
heat of th(‘ day the fish descend to the bottom, where, through the clear 
water, we obsei-yed thmn tugging worms or insect-larvae from the mud. 
As their mouths are not adapted for this mode of feeding they are 
obliged to tiin\ over on their sides or on their backs when they have got 
hold of a worm the greatei’ part of which is embedded. In clear watei’ 
at any rate, in whi(4i alone the fish attains its maximum brilliance of 
colouration, it is extremely quick and wai’v in its movements, so much 
so that the Tntha fishermen, who do not despise much smaller fish, make 
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no serious attempt to catch it. They were aTle to obtain specimens 
for us with a dip-net, but only at the exj)ense of great labour. In muddy 
water such as that of the Vawnghwe river it is much easier caught, 
but I did not see it in any of the markets and have been unable to 
detect specimens in samples of diled whitebait. 

B. a}(ropurpureas breeds rathei' earlier than most of the fishes of 
the lake, but the breeding period is evidently |jiolonged. We found 
shoals of young post-larval stages and of small fish that had wot yet 
attained the characteristic bright colouration, on tlie surface near 
the middle of the lake. In all of these there is a dark mid-lateral band 
and a row of close-set black dots above the anal fin. I figure two of 
the younger stages. 


Family NOTOPTERIDAE. 

Notopterus notopteius (Pall.) 

1889. Xotopterus kapirat. Day, op. cif., ]). 40(5, tig. 129. 

1889. Notopterus kupirat, \"ineignerra, op. r/7., ]>. 355. 

1913. Notopterus notopterus, Wehei', op. cit.. p. 9. 

This fish is common in the Inle Lake, but is always small, never 
exceeding 10 inches in length. Most of the specimens obtained were 
very dark in colour, the back being black and the sides dark grey. As, 
however, I have pointed out elsewhere, ^ individuals exjjosed to a bright 
light in an aquarium assume this colouration, which in those from the 
lake is doubtless due to the clearness of the water. N. notopterus is 
also common at He-Ho. It has a wide distribution in India, Burma, 
Siam, iVIalaya and the ]\lalay Archipelago. The small size of the hsh 
and its exceeding boniness intei’feres with its economic value, but 
large numbei’s are sold in the Intha bazaars. They are mostly 
caught with hook and line or taken in weed-trawls, they live as a 
rule among Aveeds near the shore of the lake. 

Order ACANTHOPTERIGII. 

Family MASTACEMBELIDAE. 

This family is represented in the Inle fauna by two s])ecies of Mas- 
tacemhelus, both of which are, as far as we know, endemic in the Inle 
and He-Ho basins.^ 

Mastacembelus caudiocellatus, Bonlenger. 

(Plate I, fig. 3.) 

1893. MftstHcemhelus caudiocellntus, Bonlenger, op. cit., p. 199. 

1912. Mastncemhetus caudiocfUat us, id., Jouru. Arad. Nat. Sci. Philadelphia (2) 
XV, pp. 198, 200. 

A photograph of a specimen is reproduced on plate I, fig. 3 to show 
the characteristic colouration. The ocelli on the sides of the tail are not 

^ Annanclale, Jouru. Bom. Ned. Ili.st. Soc. XXI, p. (593 (1911 12). 

“ Dr. Bonlenger’ .s statement that they oecnr in the Irawaddi is dne, as he informs 
rne, to a misap|>rehension. Bee Jouru. Acad. Nat. Sci. Philadelphia (2) XV, }». 200 (1912), 
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always to be clearly distingnisluMl as such, for they arc j^erhaps more 
often mere j)ale spaces in a da.i'k reticulation. Young and adnlts agree 
in colouration. The s])ecies is a small one ; no specimens longer than 
255 mm. were obtained, ft is common in the Inle Lake, where it occurs 
both at the edge ami in the open ])arts, always among dense vegetation. 

The fish is said to be ‘‘ sweet and is eaten by the different tribes 
that live in the Sonthein Shan States. 

Mastacembelus oatesii, Boiilenger. 

(Plate I, fig. 2.) 

ISn.a. M (tstaccmhelus oatesii, Boiituiger, op. cit., ]). IlUr 

1!)12. Jf asl( 0 ’e}nhef ns oatesii, id., op. cit., [)p. IDS, 200. 

This is a larg(M: species, commonly attaining a length of 570 mm. 
The dorsal spines can be retracted into fleshy sheaths and the j)raeoper- 
eular spines arc often completely concealed. Fnlly adnlt individuals 
are of an almost nniform dark greenish colour, but in the young the 
belly is pale and the sides bear a series of irregular dark, jiale-spotted 
bai's (sometimes bi'oken up into spots or blotches), wliile the sides of 
the head ai’c ornamented with alternate dark and pale horizontal lines 
and bars. The caudal fin at this stage is black with a broad white 
vertical bar ; the ventral fins are pale with a dark edge and the ])ectorals 
are almost wholly pale. The difference in colouration })etween the 
young of this species and M. caudiocelhttu.s is illustrated in figs. 2 and 
5, plate I. 

The Intha do not distinguish between the two species of the genus. 

Family OPHIOCEPHALIDAE. 

Ophiocephalus striatus, Bloch. 

ISSO. OphioccpliaU's striatus, J)ay, op. cit., II, ]>. 203, 

iSSa. Opifioccjihalus striatus, Vincigiierra, op. cit., p. 184, fig. 

This fish is by far the largest in the lake, attaining a weight of 10 
lbs. or over. Together with Clarias balrachusii has a pre-eminence in 
favour among the Europeans of the district, but J am not sure that 
the Intha themselves do not pi-efer the true Carp. 0. striatus is caught 
witli hook and line (the bait often being a small live Notoptenis) and in 
special traps made of reeds. It is often abundant in the local markets. 

The species has a wide distribution in Continental Asia extending 
as far east as Eastern China and the Philippines. 

Ophiocephalus harcourt-butleri, sp. nov. 

(Plate II, fig. 7 ; pi. IV, figs. 16, 17.) 

1). 28-28. A. 10-2."). L. 1. 40-4.5. L. t. 14-15. 

A small species resembling 0. gachua, but distinguished by the 
smaller scales on tliehead, the longer, narrower, less flattened head, etc. 

The total length is from 5 to 5J times the greatest de])th, from 5J- 
to 55 the length of the liead and from 5| to 6 times the length of the 
caudal fin. The length of the oiLit is from length 
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and from t to rj tlie breadth of the interorbital space. The number 
of s])ines in tlie dorsal lin is nsiially between :U) and 81 and that in the 
anal fin between 20 and 25. The number of scales between the orbit 
and the preopercnlar angle is 5 (jr b ; the number between the dorsal and 
the tij) of the snout is 18 to 15. The veiitral is less than half tiie length 
of the pectoral. 

The teeth are for tlie most part villiform and are arranged in numer- 
ous lines on both jaws, but tliere is an inner row of larger conical 
teeth both in the upper and in the lower jaw. The arrangement is best 
shown in a figure (pi. IV, fig. 17). 



Two colonr-forms can be distinguished : — 

A. The whole body and head and the greater j)art of the fins are 

almost uniformly black, the ventral surface being onl}^ 
slightly paler and a little mottled a]id the pectoral fins 
showing slight traces of transverse banding ; a narrow 
margin of red or reddish orange runs round the vertical 
and the caudal fins. 

B. The head and body are gray or olivaceous, pale on the ventral 

surface and with i)icomplete dark < shaped markings 
on the side (as a rule more or less interrupted), an indis- 
tinct dark blotch at the base of the pectoral fin, pale 
longitudinal lines on the dorsal and vertical lines on the 
caudal fin. 

Form B preserves to a large extent the juvenile colouration (jjI. IB 
fig. 7). in which the markings are more distinct and the blotch at 
the base of the pectoral is the centre of a well-defined ocellus. There 
is never an ocellus on the dorsal or tlie tail. 

Our largest specimen (from the Inle Lake) is 22 ‘6 enn long, and 
from all aceoiints the species does not grow more than 26 cm. long. 

Type-specimen , — (Form A) Xo. F 9489/1 Zoological Survey of India 
{Lnd, Mus,) fi'om Fort Stedman. 

Distribution . — This species is abundant all over Yawnghwe and the 
neighbouring states. We obtained specimens not only from the Tide 
Lake but also from He-Ho (3,800 ft.) and Thamakam (4,200 ft.) ; it 
lives on a muddy bottom in sluggish streams and also in all parts of the 
Inle Lake, hiding itself as a rule among weeds. lairge numbers are 
sold in the local markets. 

The species is named after His Ilo]M)r Sii’ JIarcourt Butler, K.C.S. I., 

C.I.E., I.C.S., Lientenant-Oovernor of Burma at the time of our visit 
to Yawnghwe, now Lieutenant-Governor of the United Provinces. 
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F1S11I^]RIK8 OF THE LAKE. 

Licences. 

The fisheries of the Iiile Lake are of the greatest possible importance 
to the population of its shores, though the revenue that they provide 
for the state is not large, never rising much above IfiOOO rupees a 
year. This revenue is gathered in the form of licences for the use of 
different kinds of fishing apparatus. The licences are issued monthly 
to individuals and give the licencee the right to use as many traps, 
etc., as he can set himself or otherwise utilize without assistance. I 
have to thank Mr. C. E. Browne, I.S.O., Political Adviser, Yawnghwe, 
for the following statistics : — 

Receipts from Yawnyh/we fisheries for the last 8 years, 

Rs. 

11,824 
12,074 
12,759 
11,029 
10,233 
1 1 ,005 
13.025 
12,709 


1908- 09 

1909- 10 

1910- 11 

1911- 12 

1912- 13 
1913 14 

1914- 15 

1915- 10 


Fishing implements used in Yawnghwe 

State and 

rate charged for 

Monthly 

charge. 

Rs. a. p. 

1. Hniyon-gyi (‘‘Large trap”) 



.) 

0 

0 

2. Hmyon-seik ... 



0 

0 

.3 

3. Hmyon-Eainig-Nyat 



0 

0 

.3 

4. Hmyon-Taiing-In 



0 

0 

3 

5. Hmyon-Te 



0 

0 

3 

0. Hmyon-Nga-Hniwe 



0 

0 

.3 

7. Hrnyon-lvwet-Kya 



0 

0 

3 

8. Hmyon-Kyi- Dank 



0 

0 

3 

9. Hmyon-Waing 



0 

0 

.j 

10. Hmyon-Chok ... 



0 

0 

3 

11. Hm3^on-Hpyn ... 



0 

(» 

3 

12. llmj’a-Tayaw-To (Hnyya= Hook) 



0 

4 

0 

13. Hm}^a-Tauk ... 



0 

0 

1 

14. Hmya-Tan-Kyo 



0 

0 

1 

15. Hmya-Tan-Let-Kaiiig 



0 

4 

0 

10. Ne-Khaj'in (chy-speir) 



0 

4 

0 

17. Nv^at-Kha_vin (night-spear) 



1 

0 

0 

18. Po-San (silk net) 



1 

0 

0 

19. KjO-San (cotton net) 



1 

0 

0 

20. Hp^On-San 



0 

8 

0 

21. Chaung-Ya-Tlie 



.> 

0 

(? 

22. In-^a-The 



4 

0 

0 

23. Pazunseik-Nge- Va-The 



0 

s 

0 

24. Nga-Yan-Paik (Paik=net) 



0 

8 

0 

25. Nga-l^ein-Paik 



0 

8 

0 

26. Nga-lvon-xMa-Paik 



0 

8 

0 

27. Hmaw-chit-Paik 



1 

8 

0 

28. Paik-Yat-Kyi ... 



4 

8 

0 

29. Hsanng 



0 

4 

0 

30. Hii-Yin 



0 

4 

0 

31. Klin (casting net) 



2 

0 

0 

32. Ka-Tat-Htaimg-Hnyut 



0 

0 

1 

33. Pet-Ka 



0 

4 

0 
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Both these tables refer to the whole of the Vawnghwe State and 
no separate statistics are available for the Inle Lake"; but the lake 
fisheries are of very much greater importance than those of streams, 
swamps and rice-fields. 

The names of fishing apparatus given in the second table are not 
in all cases intelligible even to a Burmese scholar, for many of them 
are strictly local. I have to thank Mr. tl. deJk Cotter of the Geolo- 
gical Survey of India for elucidating some of them. They are not in 
most cases the same as those 1 obtained myself from the Iiitha fisher- 
men in reference to specimens collected. It may be remembered, how- 
ever, that the word Hmijon means a basket or basket-work trap of any 
kind, Hmifa a hook. Khaijin a fish-spear and F^ail a net. Nga means 
fish. The specific liitha names of different s])ecies of fish will be found 
on pp. 24, 25. Nya-Yan is Ophiocephahfs .striatus, Nga-Pein or Hpeii^ 
the true Carp, Nga-Kon-Ma the Burmese Red-finned Barbel (Barbus 
sa ra na ca ud ima rg i na tus). 

Fishing Boats. 

The Intha (^'sSons of the Lake*') are great boat-builders and boat- 
men, very fond of boatracing. All their boats are, however, of one 
type. They are long and narrow, almost flat-bottomed and with very 
little freeboard. The two ends of the boat are identical, each is raised 
and bifurcated at the tip and a little widened so that a rope passed 
over it does not slip. The bottom of the boat is built of the outer 
sections of several tree-tnmks laid end to end, and its size is measured 
by the number of logs thus used. Planks are built up above the logs 
and the whole is covered with a thick layer of thitsi vai iiish composed 
of wood-oil from the tree Melauorrhoea usitata mixed with damar resin. 
Broken shells of Gastropod molluscs from the lake are sometimes mixed 
with the varnish and applied on the raised ends of the boat to give 
the boatmen foot-hold. 

The boats are rowed by means of paddles with fairly long blades. 
The Intha as a rule row standing and use their legs as well as their 
arms in rowing. The leg is hooked round the outside of the paddle in 
such a way that the two first toes touch and sometimes grasp the shaft 
from behind above the top of the blade. The position is shown very 
well in the photograph on pi. V, fig. 1. It is not uncommon to see a 
man rowing with his right arm and right leg, standing on his left leg 
and wielding a fish-spear with his left arm (pi. VI, tig. 2). Women 
also row in the same fashion. The right and left arms and legs are 
used indiscriminately. When a man is fishing in a boat by himself he 
often uses a simple contrivance to keep it steady while he is spearing 
fish oi‘ otherwise employed. The contrivance of two flat, more 
or less paddle-shaped pieces of wood tied together by a piece of string, 
which is laid across the boat near one end and is sufficiently long to 
allow the two boards to hang into the water one on each side (pi, VI, 
fig. 2). 

Sails are not very often employed and the Intha are not skilled in 
their use. A single mast is, howevei’, sometimes fixed in a block fas- 
tened to a cross-bar near one. end of the boat and a narrow oblong sail 
of cloth hoisted on it. A much commoner practice is the use of a large 
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<\\k nmbrelUi as an accessory sail. Wlieii there is a slight breeze behind 
the boat it is a coniinon sight to see a man or woman kneeling in front 
and holding up a large umbrella of oiled silk for this purpose. The 
umbrella is the same as that used for prote(,‘tion against sun or rain. 

Fish-Traps anh Baskets. 

The tish-trai)S used in the Inle Lake are not different in general 
principle or structui'e fi'om those used in most parts of the East. They 
depend for theii* efficacy largely on the fact that many fish have a habit 
of thrusting themselves into any hole that seems likely to lead to a 
sheltered retreat. It is always easier, owing to the direction of the 
fins, for a fish to go forwards through a small apei’tui’e than for it to 
reti’cat backwards, and apparently fish have not the sense to turn 
round and go by the way they came. Conse([uently the traps used in 
the Inie Lake, with the exception of certain baskets with which 1 will 
deal later, have one or more entrances fitted with a funnel-shaped 
passage-way that has the narrower end innermost. 

Perhaps the most characteiLstic trap of tlie kind known tc. the Intha 
is that used in catching the Inle Herring Barbel (Barbus stedmanoisis) 
and called by them pivanhmvet : see pi. VJI, fig. fi. It is of stout 
bai'rel-shaped foian and is neatly constructed of very fine strips of cane 
crossing diagonally in two directions, and of some twenty rather stouter 
strips of the same material bent in circles. The diagonal strips pass 
alternately above and under the circular ones. The ti’ap is made in 
two longitudinal halves, each of which has several circular strips twisted 
round its open end. The two halves are roughly tied together with 
coarse twine and can be separated in order to remove the fish. There 
is an entrance at either end of the complete trap. Its funnel-shaped 
l)assage-way is formed of inwardly projecting strips of bamboo which 
converge considerably. They ai-e strengthened by other strips wound 
round them in a spiral. The trap is never baited, but is either laid 
amongst weeds with a stone inside to keep it from floating or else 
suspended in the lake under a small floating island, which is anchored 
Ijy means of a rope and stone. The floating island may be a mass of 
peat with vegetation growing on it or simply a mass of floating weed. 
A })lant frequently used for the purpose is Animankt rotnndijoluu 

A coarser tvpe of trap (pi. YII, fig. 4), used chiefly for catching 
Ophiocephalus striatus, is often set in the lake. It is made of slender 
but very strong reed-stems peeled and coated with ihitsi varnish. They 
are fastened |)arallel to one another l)y means of bands of some tough 
bark twisted round and between them in a double spiral. At the two 
ends and in the middle there is a twig or strip of bamboo bent in a 
circle and fixed inside the reeds to strengthen the whole. The strips 
of bai’k and the internal supports are manipulated in such a way that 
the trap is somewhat compressed at one end ; otherwise it has an 
almost cylindrical shape. It is about 82 cm. long and 44 cm. dec]j. 
There are two com})artments and both the round end of the ti-ap and 
the partition between the com])artments ai'e provided with a passage-way 
of converging reeds. The compressed end is provided with a moveable 
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door of reed-yteiii8. This Ira]), which is called }nv(nihnivct-}i(jn^}jan is 
veiy like one from J^eiigal figured hy Day in his hand-book of “ Indian 
Fish and Fishing coinj)iled for the Fisheries Exhibition in London 
of 1888. The reference is to ph 1, fig. 1 of the book. The chief 
difference is that the Intha trap is truncated at the coin|)ressed end 
instead of being produced. 

The other tra])s recognized for revenue ]nii'])oses bv the Vawnghwe 
State are probably used for the most part in rice-fields, canals, etc., 
rather than in the lake itself : the only othei- tv])e which I know to be 
set ill the lake is the one used in connection with the large fishing en- 
closures which 1 will discuss later. In general structure' it resembles 
the conical frames (])1. V, fig. 1) used in connection with fish-spears, 
but is not more than 4 feet long and relatively narrow. A funnel- 
shaped jiassageway is fitted in the broad end and a hole at the narrow 
end is filled with weeds when the trap is set. The fish are extracted 
from this hole. 

The trajis used in rice-fields differ only in small details from tliose 
used all over India and Burma. Two types are common. One is 
conical and has a funnel-shaped entrance. It resembles the large traps 
used in the enclosures l)ut is only about a foot long and is made of 
very narrow strips of reed-stem. The other, which stands upright, has a 
flat bottom of bamboo-matting. The upright sides are made of verv 
narrow strips of l)amboo arranged closely parallel to one another in a 
vertical direction. In cross-section the trap is shaped like a figure of 
8 with the double curve of one side smoothed out into a single con- 
vexity. In the depression on the other side there is a series of narrow 
slits, through which the little fish and prawns enter. As the top is 
open and the whole trap not more than eighteen inches high, it can only 
be used in very shallow water. 

Two kinds of baskets are used in catching small fish and prawns. 
One (pi. VII, fig. 2) of these [hmifonkwet) is broadly cylindrical, and 
is formed of a very coarse network of rough bamboo strips, with a 
number of similar strips twisted round the top. A sj)ecimen is 42 
cm. high and 1-3 m. in cii’cumference. Baskets of this kiiid are filled 
with peat, fresh weeds and stones, and sunk in the open parts of 
the lake. They are left at the bottom for 24 hours or more, and 
then fished u\) with a fishing spear. Several hundreds are often laid 
down by a single boat or a pair of boats, on which they are ])iled to a 
great height. Fish of various kinds, especially the small Cy])ri]udae 
and the species ol" Mastacembelus and Notopterus, go into them, appa- 
rently to look for food among the peat as well as to take shelter, 
for the peat is considered necessary. They remain in biding amongst 
the weeds when the basket is drawn up. The monthly licence for using 
baskets of this kind is only three annas. 

The other kind of fisliing basket (])1. VII, fig. 1) is also made of 
bamboo strips, but the strips are much narrower and more carefully 
prepared, and the woi’kmanship is neat and close. The structure is 
that of a more normal basket with upright stri))s i-adiating from the 
bottom, and with finer stiips passing horizontally alternately in and 
out, below and above them. A large specimen is 20 cm. deep, and 
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1*47 m. in dianieler. 8mall Cyprini^]a^^ and esjjecially small prawns, 
are eangbt by dipping l)askets of the kind into the water nnder 
duckweed or othei' floating jdants ainoiig the floating islands in the 
inarginal zone of the lake and in canals and water-channels in the 
surrounding country. The water runs out through tlie interstices of 
the basket when it is lifted, leaving the little fish and prawns in a 
mass of weeds. 

Nkts. 

At least six different types of nets are recognised by the revenue 
officers of the ^'awnghwe vState. Some of these nets are distinguished 
bv the name of the fish which they ai'C used in catching. There is the 
nqn-fjdu-pail' (be., the net for catching OpJiiocephuJus sfriafus), the 
nga-pein-puih (/.e., the t^arp net), and the n(ja-ko}i-mu~puilx (be., the 
net for catching Barbus saraua). There are also the Inuaw-chit-paik. 
the paik-gat-kifi — ^names I cannot explain — and the kun or cast-net. 

The prices of monthly licenses for these different nets are as follows : — 
Kind nf iWt 

Nga-yan-p^ik 
Nga-kon-ma-paik ... 

Hmaw-chit-p^iik ... 

Paik-yat-k 3 d 
K 11 11 

The relative efficacy of the different nets can be gauged to some 
extent by the licence paid for their use. 1 am not sure that all of them 
are used actually in the lake, for the revenue statistics from which my 
information is drawn apply to the whole of the State of Yawnghwe 
and the names given me by the fishermen do not agree with those in 
the official list. 

The Carp net and the barbel net are drift-nets of very ordinary 
structure. That used for the Carp is made of fine silk i imported over- 
land from tdiina) of considerable length but only about U feet deep ; 
the mesh is 21 mm. across. There are small floats of some very light 
wood fastened to a double string that lams along the top. They are 
flattened cylinders about 8 mm. long, and are fastened at intervals 
of about 15 cm. Along the bottom of the net there are small leaden 
weights consisting of thin plates about 7 cm. long bent round another 
double string and hammered tight. ^Yhen not in use the net is 
festooiK'd on a bamboo. The net for barbel is precisely similar in 
construction, but is made of cotton and has a slightly smaller mesh, 
about 20 mm. across. 1 am told that th^ Ophiocephalus net has a 
considerably larger mesh. All these are used most commonly in 
connection with floating islands, which are towed out into the middle 
of the lake and there anchored. The fish take shelter under them, 
and the nets are dj-awn round them, or along one side. 

The weed-trawl (pi. Y, fig. 2) is a much more characteristic net. It 
has a triangular (U' almost triangular frame of variable size, but at 
least 5 feet long. The frame is made of two bamboos bent into an 
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arcli above and tied together with twine. A third bamboo passes 
transversely through holes in their free ends. The net itself is bag- 
shaped, and has a small mesh of about 12 mm. It is made of cotton. 
A long rope is fastened to each of the lower angles of the framework. 
Two boats have to be used in fishing with this net. A man stands 
upright in one of these boats holding the top of the framework in his 
hands, he plunges it downwards and throws the two ro])es across to 
two men in the other boat. They haul in the ropes until the net is 
horizontal and the two boats are close together. The bag is then 
em])tied out into the second boat. The contents consist of a mass 
of weeds, with Cai’p, Notopterus, Bnrhus mrana, OphiocephaJus strintun 
and any other fish that may have taken shelter among the weeds. 

The Fin or dip-net is of various sizes, and may be either sqnaie 
or oblong. It is used mainly for catching the herring-like Barbus sted- 
manoisis, and the sprat-like Barilius, both open-water fish. The mesh 
is naturally smaller for the latter than for the former. The net is fas- 
tened at its four corners to two stout bent pieces of bamboo which are 
crossed above and temporarily tied together with string. A longer 
straight bamboo is tied above them as a handle. The net is allowed 
to sink into the water where a shoal of fish is seen, and rice-chafi is 
sprinkled on the surface above it. The fish come to this, thinking 
it to be some kind of food, and the net is drawn up from below them. 
The large dip-nets worked with a windlass that are often seen in 
Travancore, on the Tale Sap in Peninsular Siam and in many parts 
of China are not used on the Inle Lake, 

The cast-net is used rather in canals and flooded rice-fields than 
in the lake itself. It does not difler in construction or method of use 
from nets employed in other parts of the East. 

FisHiNr4 Enclositres. 

I did not see real stake-nets of any kind in use on the lake, but 
driftnets are sometimes used in connection with large enclosures (pi, V, 
fig. 3). These are made in the following manner : — Masses of living 
weed {CeratophjjUum) are collected in boats and allowed to drv. They 
form a felted substance of some strength. With this walls are built in 
the lake round areas often of large size. They reach from the bottom 
to well above the surface of the water and are fixed in position by long 
bamboo poles driven through them into the mud of tin bottom. 
Small holes are made in the walls at intervals a short distance below 
the surface and the mouths of conical fish traps made of bamboo (see 
above) are fixed in the holes. The bottom of the enclosed area is 
then systematicallv stirred up by means cf bamboos and the fish are 
driven ont into the traps. The nets are snspendeil in the air on 
bamboos above the walls of the enclosures to catch those fish that 
may attemjjt to leap ont. 

Hooks and Lines. 

The revenue depai'tment of Yawnghve recognize several different 
kinds of methods of using fish-hooks, but I have little information as 
to the methods except that both fis.hing-rods made of long reeds and 


G2 


Uecovda of fhr Indian Museam, 


[Yol. XIV, 


long lines with many hooks are used. A common bait for large fish 
such as 0 phi ore ph a I us striatus is a small living Kotopterus. The cost 
of the monthly licence for the use of different kinds of fishing lines varies 
from one to four annas. 


FismSrEAmNG. 

The most profitable and one of the most heavily taxed methods of 
fishing is that of spearing (pi. VI, figs. 1, 2, 3). The s]jears are of two 
kinds, one (pi. VI, fig. 4) with two prongs and one with five (pi. YI, 
fig. 5). The former is used for spearing Carp and all other fish except 
eels, it is called kijin or Wiijiu. The monthly license for its use costs 
four annas if it is used by day, but one rupee if it is used by night 
with a sjnall fire in the front portion of the boat. An accessory fre- 
quently employed with this type of spear is a large conical frame made 
of strips of bamboo bound together with ratan and sufficiently long 
to reach the bottom of the lake. It has a small hole at the top and 
is without a bottom. This contrivance is let down over fish in the 
water and they are then speared through the hole at the top. 

The spear with two ]jrongs is only used in catching the eels Amphi- 
pnous cuvhia and Monopderus albus. It is of much less importance 
than the one with five prongs. It is named shin-su. 

The construction of the two kinds of spears is essentially the same 
but that of the shin-su is somewhat simpler than that of the kind with 
five prongs. Its shaft is made of a slender bamboo about 5 feet long. 
The two prongs, each of which has a single barb on the inner surface, 
are apparently cast in one piece with a spike at the base, which is in- 
serted into the tip of the shaft. They are fixed in position by means 
of some kind of resin and the ti]) of the shaft is strengthened by a co^iper 
band hammered tight lound it. The prongs are of course of iron. 

The shaft of the five-pronged spear is longer and more slender and 
is formed of the stem of a stout reed covered with tint si varnish. The 
five ]ji‘ongs are all in one piece and each has a single barb ; they are 
bound to the shaft by thin twine oi- cotton tliread covered with resin 
or tint si varnish. The shaft is sometimes as much as 12 feet long. 

Chief Edible Fish of the Lake. 

In the systematic part of this paper I have stated briefly, in dis- 
cussing each species, its economic status. It may be convenient here 
to summarize what has been said on the subject : at the same time 
I wish to say a little more about the dried whitebait that is so charac- 
teristic a ])roduct of the Yawnghwe State. 

All the species commonly sold in the market are abundant, a fact 
probably correlated with the comparatively small number of species 
represented in the lake. There are no I'cally large fish in the Inle 
Ijake and several of the species certainly do not attain the size they 
attain in the lowland waters of JIurma. This may be due to the lack 
of a sufficiently abundant su])])ly of nitrogenous food or to other 
causes of like natni'e. Some of the fish of the lake are always very 
small, not growing more tlian an inch long. The great majr)rity of the 
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fish are eaten commonly by the people, but several species are of 
little economic importance because they are of relatively small size 
and are at the same time difficult to catch. To this category 
belong the species of Boriliiis, a S] rat-like fish wh.ich as a rule swims 
near the surface, and Discognathus, which i^ provided with an adhesive 
ap])aratus connected with the mouth and feeds by crawling up house- 
])osts and the like and grazing on the minute vegetation attached thereto. 

The chief food fishes among the larger species that are eaten fresh 
are the following : — 

Clarias batnfcJms. Cirrhina latia, Barbus sarana camUniarginatus, 
Barbus stechuanensis, Cgprinus carpio infha, Noiopteras notopterus. 
Ophiocephalus striatus and 0. Jutrcourt-butleri. Of these, Europeans 
prefer Clarias batrachus and Ophiocephalus striatus, but the favourite 
fish of the Intha seems to be the local race of the true Carp. 

The larger fish are seldom preserved by salting or diying, but half- 
grown 31urrel are occasionally sjfiit, cleaned and salted, while a surplus 
catch of Cirrhina latia is fre(piently dried without even being cleaned. 
Small dried fish of the latter species are sold separately from larger ones. 

The dried whitebait coiisists of small fish of diverse species, which 
are captured mostly in rice-fields at the time when they are being drained 
in autumn. A comparatively small number are, however, taken among 
the floating islands near the edge of the lake. The fish are caught in 
the baskets described above and also in small traps of types widely 
distributed in India and the surrounding countries. The fish identified 
from samples of whitebait purchased in the Intha bazaars are : — 

Lepidocephahis berdmorei, Nemachilus botia, X. breris, Ah brunn- 
eanus, Cirrhina latia, Danio aequipinnatus, Cgprinus carpio intha, 
Saivbiva resplendens, Microrasbora rubesvens, M. erythromicron, M<\st<i- 
cembdus oatesii and M. caudiocellctus. Of the larger species oidy a 
small number of young individuals w^ere found to be present. The 
great bulk of all the samples examined consisted of the species of Lepi- 
docephalus, Xcmachilus, Saivbwa, Danio and Microrasbora, 

Several different cpialities of whitebait are recognized in the local 
markets, the difference depending chiefly on the species present or 
predominant. The selection is, however, perha])s to some extent 
different in different villages. In Fort Stedman bazaar I found two 
qualities commonly on sale in February : A sample of the first quality 

(called Fol'tha) consisted of 74 per cent, of small loaches and 26 per 
cent, of Cyprininae of species that never grow^ more than 2 inches 
long. The second quality was called Xga tha-hpive-ggauk and only 
differed from the first in having a very much smaller proportion of 
loaches. In the Xan-Pan bazaar at the same season three qualities 
wTre distinguished. The first quality w^as called {Xga Me=" black 
fish It consisted of loaches and of small Cyprininae in about equal 
proportion. The second quality {Xga Mi=^"' red fish consisted 
maiidy of Danio, wuth some loaches and a few^ (not more than 5 per 
cent.) of young Cyprini and Cirrhinae, The third quality {Xga IIpijn=: 

‘ white fish ’) consisted mainly of Saivbica and Microrasbora with 
a small admixture of young loaches and a few^ 3 "oung Cirrhinae, 


04 


l^ccords of the Indian Museum . 


[VoL. XTV 


No salt is used in ])reserving these small fish, which are dried in 
the snn on bamboo mats. The product is exported to other parts of 
the Southern Shan States and possibly even further afield. 

Small prawns of the genns Caridina are captured and utilized ]jre- 
cisely in the same manner as the small fish, and they form an even more 
important article of local export. They will, however, be discussed 
more appropriately when the Crustacea of the lake are described. 

Except for the licencing of different kinds of apparatus there is no 
restriction^ placed on the fisheries of the Inle Lake, and 1 could discover 
no facts that would justify any such restriction at present. The lake, 
however, is bound to become gradually smaller and shallower, and the 
fish to become scarcer as the area availal)le for them is restricted. When 
this occurs the only course will be to experiment in the intensive culture 
of the Car]3 and of the small fish used in making dried whitebait. There 
is every reason to hope that experiments of the kind would be success- 
ful. 


1 Some of the Intha think it wrong to tisli in the “ Buddhist Lent,” in summer and 
autumn, but this is not the breeding-season of the fish and no legal restrietion or strong 
religious influence is exerted in the matter. 


